Objectives. To examine multiple dimensions of socioeconomic status and breastfeeding among a large, random sample of ethnically diverse women.
Breastfeeding is the healthiest way to feed an infant; [1] [2] [3] [4] however, many childbearing women never breastfeed. The Healthy People 2010 goal is for 75% of all U.S. women to breastfeed their infants in the early postpartum period. 5 Data from several studies suggest that women of lower socioeconomic status (SES) are less likely to breastfeed their infants, both in the United States and elsewhere. [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] However, few studies of breastfeeding and SES have used more than one dimension of socioeconomic status to examine more closely the factors most predictive of breastfeeding; some that have used both income and education have sampled primarily or only low-income women. 10, 20 One broader study of women in a Boston group practice 18 found that maternal education and household income were both significant in predicting breastfeeding initiation, but that education was more important than income. A population-based Canadian study 19 found income and education to be approximately equally predictive of breastfeeding initiation.
Reasons for the association between breastfeeding and SES are likely complex. Differing aspects of SES may be associated with knowledge, attitudes, experiences, and beliefs leading a woman to a particular infant feeding choice. Maternal or paternal education may reflect more educated parents being more likely to search out information on the health aspects of infant feeding choices; knowledge of the benefits of breast-feeding has been shown to predict breastfeeding. 21 Paternal and maternal income have been shown to affect breastfeeding in opposite directions, perhaps since maternal income is associated with employment, which may detract from breastfeeding. 7 In general, income may influence breastfeeding by being a marker of knowledge and attitudes and because women of higher income may be better able to afford feeding supplies. (The ability to afford formula is inversely associated with use of formula; however, public programs such as Women, Infants and Children [WIC] allow poor women to purchase formula, which may serve to blunt any direct effect of income on feeding choice.) Maternal employment has been shown to decrease breastfeeding; [22] [23] [24] [25] [26] however, in Australia, paternal employment has been positively associated with breastfeeding. 12 Employment may be an obstacle because of time away from the baby; Fein and Roe 26 found that full-time, but not part-time, employment was negatively associated with breastfeeding initiation. Employment may also decrease breastfeeding because women in lower-status occupations may have more obstacles to expressing breast milk at work, or because women with hazardous occupations might be concerned their exposures might affect breast milk. Higher-SES women may also be more likely to have supportive workplace and/or home environments for breastfeeding. SES is associated with attitudes toward breastfeeding, which may reflect experience with a peer group or a health care provider whose opinions the mother values. 27 Racial/ethnic disparities in breastfeeding may reflect unmeasured socioeconomic differences; 28 they may also reflect differing attitudes toward breastfeeding by different racial/ethnic groups. In addition, there may be breastfeeding policies and programs in the U.S. and elsewhere that have affected specific ethnic groups of women. Each of these measures may also be a marker for other components of SES.
Maternal race/ethnicity, which is associated with SES, has also been correlated with breastfeeding. Past studies have generally found that non-Hispanic white women are more likely than women in other racial and ethnic groups to breastfeed. 6, 7, 9 However, race/ ethnic studies of breastfeeding have been somewhat limited. For example, breastfeeding rates among Asians and Pacific Islanders have not been examined closely. The impact of race/ethnicity on breastfeeding could reflect unmeasured socioeconomic differences as well as cultural differences or the impacts of policies and programs targeted at specific groups of women in the United States, or elsewhere for immigrant mothers.
Most past studies of race/ethnicity and breastfeeding have examined only two or three racial and ethnic groups, typically white, African American, and sometimes Hispanic; 7, 9, 18, 27 U.S.-born and foreign-born Hispanics have rarely been examined separately. We used a large, population-based sample of California mothers to examine the simultaneous influence of a number of socioeconomic factors on breastfeeding in a racially and ethnically diverse population. We also adjusted for a number of additional variables (physical problems, pregnancy-and birth-related characteristics, other health-related characteristics, and demographic characteristics) that could potentially confound or mediate the relationships between socioeconomic factors and breastfeeding. We hypothesized that varying measures of SES would have differential effects on breastfeeding; specifically, that maternal variables would be more powerful predictors of breastfeeding than paternal variables, and that because of its role in health knowledge, maternal education would prove to have a greater influence on breastfeeding initiation than income or occupation.
METHODS
Data for this study were drawn from the California Maternal and Infant Health Assessment (MIHA) for 1999-2001. MIHA, a collaborative effort of the California Department of Health Services, Maternal and Child Health Branch, and researchers at the University of California, San Francisco, is an annual stratified random sample survey of childbearing women in California, similar to the Center for Disease Control and Prevention's (CDC's) Pregnancy Risk Assessment Monitoring System (PRAMS) survey. 6 MIHA was approved by the Institutional Review Board at the California Department of Health Services, conforming to Declaration of Helsinki principles. MIHA's purpose is to provide information on a range of issues in maternal and infant health needed to guide state programs and policies, including those affecting breastfeeding. Women are sampled from birth certificate data and are mailed the survey at 10-14 weeks postpartum; surveys were returned up to seven months after birth (median about 3.5 months). The survey excludes women who are not California residents, those under 15 years of age, and those whose names or addresses are missing from the birth certificate. In addition, only women with singletons, twins, or triplets are sampled; those with higher-order multiple births are excluded. MIHA is a mail survey with phone follow-up of nonrespondents, and is conducted in English and Spanish. The sample is stratified by maternal region of residence, race/ethnicity, and education, and African American women are oversampled. For each year, response rates to MIHA were between 70% and 72%, resulting in a sample size of about 3,500 women in each year whose characteristics were similar to those of all women giving birth in California during the same time periods (Table 1 ). There were 10,519 women in the MIHA samples from 1999-2001. For this study, 103 infants were excluded because questions on breastfeeding were not asked of mothers whose infants had died or who were no longer living with them, leaving 10,316 infants remaining in the survey.
The MIHA survey asks several questions about breastfeeding, including whether the mother ever breastfed her infant and if so, for how long. For this study, logistic regression was used to examine the relationship between socioeconomic status and ever breastfeeding, adjusting for potential confounders. SUDAAN 29 was used to adjust for the complex sampling design of the MIHA survey. Among the 1999-2001 respondents, a total of 8,977 women said they had breastfed their infants at least once, while 1,339 said they had never breastfed the index child. Variables in the analyses were drawn from the MIHA survey, except for paternal education, maternal and paternal occupation, method of delivery, low birthweight, and maternal age, all of which were drawn from the birth certificate.
Maternal and paternal education, income, and maternal and paternal occupation were simultaneously included as the socioeconomic variables of interest in this study. Maternal education was categorized as did not finish high school, high school graduate/GED, some college, or college graduate or more. Paternal education was categorized as paternal education data missing or fewer than 12 years of education, 12 years, 13-15 years, or 16 or more years. Family income was categorized as no income data, income below or equal to the federal poverty line, 101-200% of the poverty line, 201-300% of poverty, 301-400% of poverty, or Ͼ400% of poverty. Maternal and paternal occupation were coded from the text fields of occupation on the birth certificate using SOIC occupational coding software 30 and grouped into five categories: executive or professional; sales, service, technical, or support; farming, forestry, production, or construction; not in labor force (homemakers and students); and missing. Missing data were included as separate categories for the income, paternal education, and maternal and paternal occupation variables to maintain an adequate sample size and because previous analyses suggested that women whose partner's data are missing, and those with missing income data, are likely to be of lower socioeconomic status. 28 Correlations among the five socioeconomic measures were all highly statistically significant (pϽ0.0001). The correlation coefficients varied from 0.3325 for the correlation between maternal and paternal occupation to 0.6418 for the correlation between paternal education and paternal occupation. Maternal and paternal education had a correlation of 0.6144. The coefficient for the correlation between maternal or paternal education and family income was between about 0.56 and 0.58. Race/ethnicity was categorized as African American/black; Asian/Pacific Islander; foreign-born Latina; U.S.-born Latina; white; and other/unknown. Foreignborn Latinas were used as the reference group for simplicity of presentation, as they had the highest breastfeeding rate.
A number of variables associated with socioeconomic status and breastfeeding could either confound or be mediators of the breastfeeding/SES relationship. Four primary groups of variables were examined: physical problems that might prevent or deter breastfeeding; pregnancy-and birth-related characteristics; other health-related characteristics; and demographic characteristics. The physical problems included method of delivery (Cesarean section or vaginal); whether the birth was multiple or not; and low birthweight (Ͻ2500 grams, 2500 grams or more), used rather than gestational age as birthweight data have greater validity than gestational age data. Pregnancy-and birth-related characteristics included parity (one, two, three, or more total live births); length of hospital stay after delivery (short: fewer than two nights for vaginal delivery or fewer than four nights for a Cesarean; standard: two nights for a vaginal and four nights for a Cesarean delivery; long: more than two nights for a vaginal or more than four nights for a Cesarean delivery); trimester of prenatal care initiation (first trimester or other); and whether the pregnancy was intended or unintended. Other health-related characteristics, all from MIHA, included smoking during pregnancy (any or none); drinking alcohol during pregnancy (any or none); pre-pregnancy body mass index (BMI), (BMI Ͻ25, 25.0-29.9, or Ն30); and sense of control (Pearlin mastery scale, 31 with higher values indicating more control; however, results showed that sense of control was unrelated to breastfeeding so was not included in final analyses). Demographic characteristics included maternal age (15-19, 20-24, 25-29, 30-34, 35 years or older); marital status at the time of birth, in mutually exclusive categories (married; living with a partner; single; separated, divorced, or widowed); country of birth (U.S. or elsewhere); usually spoke English at home (yes or no); payment source for delivery (private insurance, Medi-Cal, or other/uninsured); and enrolled in WIC during pregnancy or postpartum (yes or no). Covariates that were not statistically significant in unadjusted analyses were removed from the multivariable logistic regression models.
Sensitivity analyses were performed to examine effects of the potential confounders listed above on SES variables. Adjusted models were constructed by including all SES variables and then gradually adding potential confounders into the model (physical problems, pregnancy-and birth-related behaviors, other healthrelated characteristics, and demographics).
RESULTS
Overall, 87.8% of women had breastfed their infants at least once. This was substantially higher than the most recent reported national rates of 71.4% for 2002. 32 Table 2 presents distributions, the percentages who never breastfed, and unadjusted logistic regression models for never breastfeeding. Women with lower education levels and lower incomes were more likely never to breastfeed. Never breastfeeding was also more common among those whose partners had lower education levels, or who had no partner education data reported. For both mothers and their partners, lowerstatus occupations and not working were associated with never breastfeeding. African Americans and U.S.born Latinas had an elevated risk of never breastfeeding when compared to foreign-born Latinas.
Several potential confounders or mediators were also associated with never breastfeeding. Women who had a Cesarean section, a low birthweight infant, or a multiple birth were all more likely never to breastfeed. Women having a third or later child were more likely never to breastfeed than lower-parity women, as were those with an unusually short or long hospital stay, those with late or no prenatal care, and those with an unintended pregnancy. Nonsmokers breastfed more often than smokers, non-obese women more often than obese women, and alcohol drinkers more often than nondrinkers. Younger women and those who were unmarried were more likely never to breastfeed. U.S.born women and those who spoke English at home had a higher risk of never breastfeeding, as did Medi-Cal and WIC recipients and those who were uninsured. The adjusted model is presented in Table 3 . This model adjusted for confounders or mediators that remained significant after inclusion of other variables (method of delivery, low birthweight, postpartum length of stay, trimester of prenatal care initiation, smoking during pregnancy, drinking alcohol during pregnancy, marital status, and language spoken at home). When all socioeconomic measures and significant confounders were included in the model, family income was no longer predictive of breastfeeding, and neither were maternal or paternal occupation. Maternal and paternal education both remained strongly predictive of breastfeeding, generally along a gradient, although after adjustment there was no difference in breastfeeding between women who did not finish high school and those with a high school di-ploma or GED. After adjustment, women whose partners had fewer than 12 years of education had about 2.4 times the odds of never breastfeeding as women whose partners had at least 16 years of education; this was similar to the odds ratio of 2.3 for those whose partners' data were missing.
Race/ethnicity remained predictive of breastfeeding after adjustment for confounders, with African Americans, Asians/Pacific Islanders, and U.S.-born Latinas all more than twice as likely to never breastfeed as foreign-born Latinas. White women had an odds ratio of 1.7 for never breastfeeding compared with foreign-born Latinas. The odds ratios for African American women and U.S.-born Latinas decreased somewhat with adjustment for socioeconomic status and other factors. However, the odds for Asians/Pacific Islanders and whites increased after adjustment.
Sensitivity analyses indicated that the addition of marital status to the models had a strong effect on the significance of income but not of the maternal or paternal education or occupation variables. Paternal occupation was no longer significant after adjusting for the other four SES variables, while maternal occupation remained marginally significant (pϭ0.052) with other SES variables in the model, but was not significant once additional confounders or mediators were added. Length of postpartum stay was the covariate with the strongest effect on the association between maternal occupation and breastfeeding. Women with professional and executive occupations were much less likely than other women to have a short hospital stay, and those with a short stay were less likely to breastfeed (data not shown).
MIHA has the ability to look at breastfeeding at several points in time, up to two or three months after birth. We chose ever-breastfeeding as the outcome of interest primarily for simplicity, but additional analyses showed that whether duration or point-in-time data are used, results were essentially identical. Groups most likely to initiate breastfeeding were also those most likely to have breastfed for longer durations.
DISCUSSION
Our hypothesis that maternal education would have a powerful effect on breastfeeding was sustained. However, the hypothesis that maternal variables would outweigh paternal ones was not. This study confirmed previous findings that have shown maternal education to be more powerful than income 10, 18, 26 or employment 26 in predicting breastfeeding. Our results went beyond previous work in identifying both maternal and paternal education as being more important than family income or occupation of either the mother or the father in predicting breastfeeding. Controlling for all five of those socioeconomic variables did not eliminate racial and ethnic differences observed in breastfeeding, and in some cases strengthened those associations.
The information we had did not measure all aspects of the socioeconomic variables we examined. We did not have information on accumulated wealth, past socioeconomic status, or area-level socioeconomic factors. Thus, we cannot rule out additional unmeasured effects of socioeconomic status on breastfeeding.
The power of education, particularly paternal education, in predicting breastfeeding even after adjustment for many potential confounders is a new finding that may be of value in designing breastfeeding promotion programs. Women who have, or whose partners have, low education levels are at particularly high risk of not breastfeeding; paternal knowledge 33 and social support [34] [35] [36] may have been involved in the decision not to breastfeed. These women and their partners may need special interventions designed particularly with the less-educated in mind.
After adjustment for the five socioeconomic variables and the other covariates, maternal race/ethnicity remained a significant predictor of a woman's likelihood of breastfeeding. Latina women born outside of the 50 U.S. states and Washington, D.C., were more likely than women in any other single racial/ethnic group to breastfeed their infants, despite lower education and lower family incomes. This finding has also been observed in a recent study from Boston, 18 although the Latino population there likely has some- what different national origins than California's Latinos. There were concerted efforts in many Latin American countries during the 1980s and 1990s to promote breastfeeding; [37] [38] [39] the higher rates of breastfeeding among Latina immigrants may reflect those policies. The racial/ethnic disparities observed here may be due at least partly to differences the women perceived in social support for breastfeeding among their peers, 27 which were not measured in our study. However, the findings suggest that there may also be cultural norms that could influence a woman's likelihood of breastfeeding. The ability to make estimates for a large, diverse, population-based random sample that included women born in many countries was a strength of this study. Additional strengths included the survey's response rate, the multiple measures of socioeconomic status available, and the ability to control for a wide range of potential confounders. Weaknesses included lack of detail about SES variables, lack of information on variables such as social support, child health, and breastfeeding education, and possible reporting bias for breastfeeding. However, rates of breastfeeding reported in MIHA were similar to those reported in routine newborn screening data collected by the state. 40 CONCLUSIONS Socioeconomic status, reflected by a range of variables, is an important predictor of a large number of health behaviors and health outcomes. 41 Breastfeeding is a healthy practice that improves both maternal and infant well-being; the socioeconomic disparities observed for breastfeeding may be one component contributing to differences in health at various points across the life course. This study suggests that maternal and paternal education are critical factors influencing a woman's initiation of breastfeeding. The education measured in this study was level of formal education rather than education about breastfeeding; whether such education actually provided any direct health information specific to breastfeeding is unclear. In general, having more formal education may help parents understand the health benefits of breastfeeding, and may increase the likelihood of parents to search out information about health practices. Maternal health education is typically provided during prenatal care visits that may or may not involve the mother's partner, but data from our research suggest that fathers may be equally important in determining whether a woman breastfeeds.
Further research might attempt to discern which aspects of maternal and paternal education play the most important roles in breastfeeding; such information might be used to help target educational programs (whether through schooling or health education). Women who have or whose partners have lower education levels, African Americans, U.S.-born Latinas, and Asians and Pacific Islanders are important groups of concern for improving breastfeeding rates. This study should provide further support for the need to consider fathers' roles in breastfeeding, and for programs designed to improve breastfeeding rates among the women at highest risk for failing to breastfeed.
